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Introduction {#sec005}
============

World Health Organization defines low birth weight (LBW) as the birth weight less than 2500 grams irrespective of gestational age \[[@pone.0234907.ref001]\]. LBW is a valuable public health indicator of maternal health, nutrition, healthcare delivery, and poverty as LBW babies are at a higher risk of death and illness shortly after birth and non-communicable disease in the life course \[[@pone.0234907.ref002]\]. LBW infants are 20 times more likely to develop complications and die in comparison to normal weight babies \[[@pone.0234907.ref003]\]. LBW babies are in the potential risk of cognitive deficits, motor delays, cerebral palsy, and other behavior and psychological problem \[[@pone.0234907.ref004]--[@pone.0234907.ref008]\]. The household cost, as well as health system costs, could be saved by reducing the burden of LBW \[[@pone.0234907.ref009]\]. The pathophysiology of low birth weight is unclear, whereas intrauterine growth retardation (IUGR) and preterm birth considered as the cause of LBW. IUGR is the outcome of insufficient uterine--placental perfusion and fetal nutrition affecting the overall anthropometric parameter of the fetus. IUGR newborn has typical features of malnutrition. Extra-uterine infection, trauma, illness, IUGR, fetal infection, and anomalies are the contributing factors for preterm birth, resulting in growth retardation which ultimately results in LBW \[[@pone.0234907.ref003], [@pone.0234907.ref010], [@pone.0234907.ref011]\]. LBW is considered a significant public health problem as it is estimated that 15% to 20% of all birth worldwide are LBW. The prevalence of LBW varies across regions with the highest 28% in South Asia and the lowest 6% in East Asia and the Pacific region \[[@pone.0234907.ref012]\]. The prevalence of LBW in Nepal ranges from 12% to 21.6%, \[[@pone.0234907.ref013]--[@pone.0234907.ref015]\]. A few descriptive and hospital-based case-control studies have been done in Nepal \[[@pone.0234907.ref014]--[@pone.0234907.ref019]\]. These descriptive and hospital-based studies could not represent the risk factors of LBW at the community level as these studies had taken participants from hospitals only. Hence this study aims to identify the associated risk factors of LBW at the community level by including the participants from the community level health facilities.

Methodology {#sec006}
===========

An unmatched case-control study was used. This study was conducted in Dang district of Nepal. This study was approved by the Institutional Review Committee (IRC) of Institute of Medicine (IOM) Tribhuvan University on August 19, 2018. The study population was mothers, who delivered their babies in the governmental health institutions (28 birthing centers and 3 hospitals) of Dang from 17^th^ August to 16^th^ November 2018. The study population was divided into case and control as per the following definition.

Case {#sec007}
----

Mother delivering singleton live-born baby with birth weight less than 2500 grams without any congenital anomalies and were originally from Dang district.

Control {#sec008}
-------

Mother delivering singleton live-born baby with birth weight more or equal to 2500 grams without any congenital anomalies and were from the same Dang district.

The sample size was calculated using EpiInfo software version 7. This was calculated by taking power at 80%, confidence level as 95%, the percentage of control exposed as 65.40, the odds ratio of 2.06 from the maternal weight against LBW \[[@pone.0234907.ref020]\], and the ratio of case to control was 1:2. The total sample size was 369 with 123 cases and 246 controls. The eligible numbers of participants were enlisted from the maternal and neonate health register of 28 birthing centers and 3 hospitals of Dang District. One hundred and twenty-three cases were selected from the list of 224 cases and 246 controls from the list of 777 controls randomly independent of exposure status by generating random numbers. The 123 cases and 246 controls with the highest random number were visited with the help of FCHV, local leaders, teachers for the data collection. Face to face interview was done with the participants for the collection of data using a semi-structured questionnaire. Information regarding weight gain, age, ANC visit, birth weight, comorbidity, gestational age etc was taken through reviewing Antenatal Care (ANC) card and Maternal and newborn register to avoid possible recall bias. The tool was adapted from the previous studies done in Nepal \[[@pone.0234907.ref016]--[@pone.0234907.ref018], [@pone.0234907.ref020], [@pone.0234907.ref021]\]. The tool was translated into the Nepali language and pretested in Dhulikhel municipality; of Kavrepalanchok district among 10 percent of sample size i.e. 12 cases and 24 controls.

Data entry was done in Epi data Version 3.1 following coding. Data analysis was done using SPSS software version 21. Bivariate associations between independent variables and low birth weight were tested through the Chi-square test and the association was analyzed by calculating crude odds ratios (OR) at 95% confidence interval through binary logistic regression. Multivariate logistic regression was examined for the relationship between independent variables and low birth weight to address the confounding effect. Hosmer and Lemeshow test was used to test the goodness-of-fit for regression models. The test statistic was 0.69 (p \> 0.05) that showed that the model adequately fit the data.

Ethical clearance was obtained from the Institutional Review Committee (IRC) of the Institute of Medicine, Tribhuvan University. Permission was taken from the District Public Health Office (DPHO) Dang and respective health facilities. Written consent was taken from each participant after explaining the objectives of the study. After the interview, the mothers were informed about the importance of growth monitoring, exclusive breastfeeding, immunization, and appropriate time of weaning.

Results {#sec009}
=======

[Table 1](#pone.0234907.t001){ref-type="table"} depicts that the mean age of the participants was 23 years (SD 4.4 years). Getting support from their husbands in day to day activities during pregnancy was quite common. The major (66.4%) fuel used during cooking was firewood and kerosene. The majority (53.1%) of the household did not have a separate kitchen. Majority (55.3%) of participants\' family members did not smoke any form of cigarette. A small portion (2.2%) of participants had the habit of smoking cigarettes during pregnancy. Two-third (67%) of participants had their meal thrice a day and 64.2% had included additional food groups in their meal at the time of pregnancy. Majority (78%) of participants had attended ANC visit as per the protocol of the government of Nepal. Similarly, 73% of participants had taken 180 or more iron tablets during pregnancy. More than half of the participants had gained weight less than 6.53 kg during the second and third trimester. Fifty-four percentages of participants had one child. Majority (59.3% among cases and 86.2% among controls) of the research participants did not face any health problems (co-morbidities) during their pregnancy and 14.6% of the babies were born before 37 weeks of gestation.

10.1371/journal.pone.0234907.t001

###### Distribution of participants according to socio-demographic, maternal factors and co-morbidity during pregnancy.

![](pone.0234907.t001){#pone.0234907.t001g}

  Variables                                        Case (123)    Control (246)   Total (369)
  ------------------------------------------------ ------------- --------------- -------------
  Age of mother                                                                  
  \<20 Years                                       35 (28.5%)    55 (22.4%)      90 (24.4%)
  20--30 Years                                     79 (64.2%)    178 (72.4%)     257 (69.6%)
  \>30 years                                       9 (7.3%)      13 (5.3%)       22 (6.0%)
  Support from husband in day to day activities                                  
  Yes                                              102 (82.9%)   222 (90.2%)     324 (87.8%)
  No                                               21 (17.1%)    24 (9.8%)       45 (12.2%)
  Cooking material                                                               
  Fire wood and Kerosene                           87 (70.7%)    158 (64.2%)     245 (66.4%)
  LPG and Bio Gas                                  36 (29.3%)    88 (35.8%)      124 (33.6%)
  Location of kitchen                                                            
  Same house                                       86 (69.9%)    110 (44.7%)     196 (53.1%)
  Separate house and outside                       37 (30.1%)    136 (55.3%)     173 (46.9%)
  Smoking by family member                                                       
  Yes                                              65 (52.8%)    100 (40.7%)     165 (44.7%)
  No                                               58 (47.2%)    146 (59.3%)     204 (55.3%)
  Smoking habit                                                                  
  Yes                                              6 (4.9%)      2 (.8%)         8 (2.2%)
  No                                               117 (95.1%)   244 (99.2%)     361 (97.8%)
  Food frequency per day                                                         
  Twice                                            30 (24.4%)    44 (17.9%)      74 (20.1%)
  Thrice                                           81 (65.9%)    166 (67.5%)     247 (67%)
  More                                             12 (9.6%)     36 (14.6%)      48 (13.0%)
  Type of food use                                                               
  As usual                                         56 (45.5%)    76 (30.9%)      132 (35.8%)
  Addition food (Any group)                        67 (54.5%)    170 (69.1%)     237 (64.2%)
  ANC visit as per protocol                                                      
  Yes                                              80 (65.0%)    208 (84.6%)     288 (78.0%)
  No                                               43 (35.0%)    38 (15.4%)      81 (22.0%)
  Number of iron tablets used                                                    
  \<180                                            60 (48.8%)    40 (16.3%)      100 (27.1%)
  180 and more                                     63 (51.1%)    206 (83.7%)     269 (72.9%)
  Weight gain between second and third trimester                                 
  \<6.53 kilogram (kg)                             91 (74.0%)    120 (48.8%)     211 (57.2%)
  6.53 kg and above                                32 (26.0%)    126 (51.2%)     158 (42.8%)
  Number of children                                                             
  1 (Primiparity)                                  79 (64.2%)    121 (49.2%)     200 (54.2%)
  2                                                32 (26.0%)    93 (37.8%)      125 (33.9%)
  3                                                8 (6.5%)      26 (10.6%)      34 (9.2%)
  4 and above                                      4 (3.3%)      6 (2.4%)        10 (2.7%)
  Health problem                                                                 
  Yes                                              50 (40.7%)    34 (13.8%)      84 (22.8%)
  No                                               73 (59.3%)    212 (86.2%)     285 (77.2%)
  Preterm birth                                                                  
  Yes                                              33 (26.8%)    21 (8.5%)       54 (14.6%)
  No                                               90 (73.2%)    225 (91.5%)     315 (85.4%)

[Table 2](#pone.0234907.t002){ref-type="table"} shows the bivariate and multivariate analysis of dependent and independent variables. In bivariate analysis; support from husband during pregnancy, use of firewood and kerosene during cooking, having kitchen in the same living house, cigarette smoking by family members, cigarette smoking by mother during pregnancy, use of additional food groups in their diet during pregnancy, four ANC visit as per protocol of Government of Nepal, iron tablets intake less than 180 tablets during pregnancy, weight gain during pregnancy less than 6.53 kg in-between second and third trimester, mother delivering her first baby, health problem during pregnancy and preterm baby were associated with low birth weight.

10.1371/journal.pone.0234907.t002

###### Bivariate and Multivariate analysis of independent variables against low birth weight.

![](pone.0234907.t002){#pone.0234907.t002g}

  Variables                                             p-value     Crude OR     CI (95%)      Adjusted OR   CI (95%)
  ----------------------------------------------------- ----------- ------------ ------------- ------------- -------------
  Age of mother                                                                                              
  \<20 Years                                            0.4         1.4          0.9 to 2.4    0.8           0.4 to 1.6
  \>30 years                                            1.6         0.6 to 3.8   1.5           0.4 to 5.3    
  20--30 Years                                          Ref                      Ref                         
  Support from husband in day to day activities                                                              
  No                                                    0.04        1.9          1.0 to 3.6    1.5           0.7 to 3.3
  Yes                                                   Ref                      Ref                         
  Cooking material                                                                                           
  Fire wood and Kerosene                                0.2         1.4          0.8 to 2.2    1.4           0.7 to 2.6
  LPG and Bio Gas                                       Ref                      Ref                         
  Location of kitchen (Proxy of indoor air pollution)                                                        
  Same house                                            \<0.0001    2.9          1.8 to 4.6    2.7           1.5 to 4.8
  Separate house and outside                            Ref                      Ref                         
  Smoking by family member                                                                                   
  Yes                                                   0.026       1.6          1.1 to 2.5    1.4           0.8 to 2.5
  No                                                    Ref                      Ref                         
  Smoking habit                                                                                              
  Yes                                                   0.032       6.3          1.2 to 31.5   5.3           0.7 to 42.7
  No                                                    Ref                      Ref                         
  Food frequency per day                                                                                     
  Twice                                                 0.19        2            0.9 to 4.6    1.3           0.5 to 3.6
  Thrice                                                1.5         0.7 to 3     1.5           0.7 to 3.5    
  More                                                  Ref                      Ref                         
  Type of food use                                                                                           
  As usual                                              0.006       1.9          1.2 to 2.9    0.9           0.5 to 1.6
  Addition food (Any group)                             Ref                      Ref                         
  ANC visit as per the protocol of Nepal Government                                                          
  No                                                    \<0.0001    2.9          1.8 to 4.9    1.7           0.9 to 3.2
  Yes                                                   Ref                      Ref                         
  Number of iron tablets used                                                                                
  \<180                                                 \<0.0001    4.8          3.0 to 7.9    3.2           1.7 to 5.7
  180 and more                                          Ref                      Ref                         
  Weight gain                                                                                                
  Less than 6.53 kg                                     \< 0.0001   3            1.9 to 4.8    2.6           1.5 to 4.7
  6.53 kg and above                                     Ref                      Ref                         
  Number of children                                                                                         
  1 (Primiparity)                                       0.03        1.9          1.2 to 3.1    1.8           0.9 to 3.6
  3                                                     0.9         0.4 to 2.2   0.4           0.1 to 1.2    
  4 and above                                           1.9         0.5 to 7.3   0.6           0.1 to 3.8    
  2                                                     Ref                      Ref                         
  Health problem (Co-morbidity)                                                                              
  Yes                                                   \<0.0001    4.3          2.6 to 7.1    2.4           1.3 to 4.5
  No                                                    Ref                      Ref                         
  Preterm birth                                                                                              
  Yes                                                   \<0.0001    3.9          2.2 to 7.2    2.9           1.4 to 6.1
  No                                                    Ref                      Ref                         

In multivariate analysis, having kitchen in the same living house (AOR 2.7, CI: 1.5--4.8), Iron intake less than 180 tablets (AOR 3.2, CI: 1.7--5.7), maternal weight gain less than 6.53 kg during second and third trimester (AOR 2.6, CI: 1.5--4.7), co-morbidities during pregnancy (AOR 2.4, CI: 1.3--4.5) and preterm birth (AOR 2.9, CI: 1.4--6.1) were significantly associated at 95% confidence interval with the low birth weight. Similarly, age of mother, support from husband during pregnancy, use of firewood and kerosene during cooking, smoking habit of the mother, smoking by family member, food frequency less than three per day, use of any additional food group during pregnancy, four ANC visit as per protocol, first children was not associated with LBW in this study.

Discussion {#sec010}
==========

This study analyzed the socio-demographic factors, maternal factors, and co-morbidities during recent pregnancy against low birth weight during delivery.

The maternal age is considered as a key factor for the healthy outcome of pregnancy. This study revealed no statistical association between maternal age and low birth weight which contradicts with the study done in Nepal, that shows a higher risk of delivering low birth weight babies by mother age less than 20 and more than 30 years \[[@pone.0234907.ref016], [@pone.0234907.ref017], [@pone.0234907.ref018]\]. Smoking during pregnancy had a negative effect on the growth and development of the fetus because of chemical substances present in it. Nicotine present in the cigarette cause vasoconstriction resulting in the low oxygen flow to the fetus and Carbon-monoxide forms carboxyhemoglobin which inhibits the oxygen release to fetal tissues \[[@pone.0234907.ref022]\] In bivariate analysis mother habit of smoking had a higher risk of low birth weight in reference to the mother who did not smoke a cigarette (OR 6.3, 95% CI: 1.2--31.5). This finding is consistent with the findings of similar studies done in Bangladesh and Turkey \[[@pone.0234907.ref023], [@pone.0234907.ref024]\]. Though there was a risk, however, there was no significant association between smoking and low birth weight in multivariate analysis. This could be explained probably due to the small number of smokers in the study population. Moreover, it can also be explained by the social desirability bias, induced due to social stigma.

This study identified the location of the kitchen in the living house, iron intake less than 180 tablets, weight gain less than 6.53 kg during the second and third trimester, comorbidity during pregnancy, and preterm birth as the risk factors for low birth weight. The finding reveals that the cooking fuels namely firewood and kerosene use had a risk for LBW with reference to LPG and Biogas however, it was not statistically significant. This finding contradicts to the find of the study done by Kadam YR et al. and Washam C \[[@pone.0234907.ref025], [@pone.0234907.ref026]\], however, this study revealed that having a kitchen in the same living house (proxy of indoor air pollution) had 2.5 times higher risk of delivering low birth weight which may be due to, living in the same house had higher risk and duration of exposure to the pollutants like PM~2.5~, PM~10~, NO~2~, SO~2~, CO caused by burning of fuels, leading to the impaired supply of oxygen, nutrition to the fetus resulting in the negative impact on the growth and development of fetus \[[@pone.0234907.ref027], [@pone.0234907.ref028]\]. The amount of exposure was not measured quantitatively in this study.

This study showed that total iron tablet intake during pregnancy was associated with the birth weight of the child. Mothers who took less than 180 tablets of iron during their pregnancy were three times more likely to deliver low birth weight babies with reference to mothers who took iron equal to or more than 180 tablets during their pregnancy period (AOR 3.2, CI: 1.7--5.8). This finding is similar to the studies conducted in Nepal \[[@pone.0234907.ref016], [@pone.0234907.ref029]\]. Low iron tablets intake causes the poor delivery of iron to the fetus thereby impair in proper hormonal and neuronal regulation of pregnancy and poor oxygenation to the fetus leading to the poor growth and development of the fetus \[[@pone.0234907.ref030]\]. However, the iron intake through diet during pregnancy was not measured in both cases and control.

The minimum standard weight gain during the second and third trimester is set as 6.53 kg \[[@pone.0234907.ref031]\]. Women who gained weight less than 6.53 kg during the second and third trimester had 3 times higher risk of delivering low birth weight baby with reference to women whose weight gain was 6.53 kg or above (AOR 2.8, CI: 1.6--5.0). This finding is similar to the study done in Bangladesh \[[@pone.0234907.ref032]\] and Mozambique \[[@pone.0234907.ref033]\]. The weight gain during pregnancy is impaired due to ill health, poor sanitation, and inadequate balance diet which at the end hamper the proper growth and development of the baby.

Women who had at least one health problem during their pregnancy were at higher risk of delivering low birth weight in comparison to women without any health problem (AOR 2.6, CI: 1.4--4.8). This finding is consistent with the study done in Nepal \[[@pone.0234907.ref017], [@pone.0234907.ref020]\]. Likewise, this study suggests that mother delivering baby before completion of 37 weeks of gestation had higher risk of delivering low birth weight than the mothers who deliver the term baby (AOR 2.6, CI: 1.2--5.5) which is in line with the study done in Nepal \[[@pone.0234907.ref017]\], Ethiopia \[[@pone.0234907.ref034]\] and Kenya \[[@pone.0234907.ref035]\]. Biologically it can be explained that preterm birth was less likely to get sufficient time for maturity, growth, and nutrient intake which therefore can lead to low birth weight \[[@pone.0234907.ref036]\].

In this study, the researcher has retrieved maternal information namely gestational weight, iron tablets intake, gestational age, co-morbidity, frequency of ANC visits, and birth weight of a baby from ANC card and maternity register to limit the recall bias. The selection of cases and controls were based on the records of maternal and neonatal register therefore, it is less likely that this study has misclassification biases both in the exposure and case-control categories. Controls were selected randomly independent of the exposure status and as there was no non-response in both the group, it is less likely that this study would suffer from selection biases. However, the study had some limitations. The findings might be influenced by social desirability bias. The findings could not be generalized as the study was confined in the health institutions of one district. The details of comorbidity during pregnancy, the micro-nutritional status of the mother, and the quality of ANC visit were not evaluated which may affect the outcome of this study.

Conclusion and recommendation {#sec011}
=============================

This study concluded that the having the kitchen in the same living house (proxy of indoor air pollution), iron intake less than 180 tablets during pregnancy, weight gain less than 6.35 kg during the second and third trimester, co-morbidity during pregnancy, and preterm delivery were found to be associated risk factors of low birth weight. Thus, identified risk factors can be efficiently prevented through small doable actions that a family can apply and the mother can easily carry out. Maternal health programs can be directed towards motivating and tracking pregnant mothers for complete iron tablets intake during her pregnancy period. Intake of balance diet as per the protocol of the Government of Nepal for healthy growth and development of the child inside the uterus is of paramount importance. Family should help the mother for adequate rest, nutrition and healthy behavior to prevent risk factors identified in this study.
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14 Mar 2020

Reviewer \#1:

1\. Introduction part needs more extensive literature review and rewrite your lines. eg-44-45

Revised: LBW is a valuable public health indicator of maternal health, nutrition, healthcare delivery, and poverty as LBW babies are at a higher risk of death and illness shortly after birth and non-communicable disease in the life course.

Added: The household cost, as well as health system costs, could be saved by reducing the burden of LBW.

Added: IUGR is the outcome of insufficient uterine--placental perfusion and fetal nutrition affecting the overall anthropometric parameter of the fetus. IUGR newborn has typical features of malnutrition. Extra-uterine infection, trauma, illness, IUGR, fetal infection, and anomalies are the contributing factors for preterm birth, resulting in growth retardation which ultimately results in LBW.

2\. Identify the risk factors of LBW from literature, and see the factors associated in your context. If you are trying to establish the association in your local settings, then it should fulfill the various criteria, it cannot be just a random association

Yes, variables were selected based on studies done in Nepali and outside in a similar setting and consultation with experts and try to identify the possible risk factors in the local setting so, this is not just random association and possible explanation was done in the discussion section.

3\. Methodology: Need more explanation on the tool you have used and its validity. Any specific reason to select only those variables in your study. Its not clear how you addressed your confounders

Revised: The tool was adapted from the previous study by Sharma SR et al. and other similar studies done in Nepal. The tool was translated into the Nepali language and pretested in Dhulikhel municipality; of Kavrepalanchok District among 10 percent of sample size i.e. 12 cases and 24 controls.

Response: Possible confounders were addressed by randomization and multivariate analysis.

4\. Result: Some of your finding to do not meet the principle of Biological Plausibility

Response: The Biological plausibility of each finding from the multivariate analysis was explained in the discussion section.

Reviewer \#2:

Note: Please find all the comments in the attached reviewed manuscript file in track change format.

Response: All the comments in the track change format are addressed individually.

Title of research: Clear

Abstract:

Organised well.

Line 28 and 29: Variables are not clear. This needs to be more specific like other variables. Suggestion: Not having a kitchen in the same living room.

Response: the variable location of kitchen wants to know about the kitchen in the same living house or separate from the living house. So it has been explained as having a kitchen in the same living house.

Line 33-35: In conclusion This seems recommendations. Please mention your conclusion based on your objective of this research only.

Revised: Having the kitchen in the same living house, iron intake less than 180 tablets during pregnancy, maternal weight gain less than 6.53 kg during the second and third trimester, co-morbidity during pregnancy and preterm birth were the risk factors associated with low birth weight.

Introduction:

I would suggest adding few literatures from Nepal as well.

Intext citation was added to highlight the literature that was reviewed from Nepal.

Methodology:

Line 54: I think this word (retrospective) is not required here.

Removed: An unmatched case-control study was used.

Line 56: Better to include health institutions.

Response: The data were taken from 31 health institutions of Dang district so it difficult to include the name of the health institution.

Revised: The study population was mothers, who delivered their babies in the governmental health institutions (28 birthing centers and 3 hospitals) of Dang from 17th August to 16th November 2018.

Line 67: Start from word...not from number.

Revised: One hundred and twenty-three

Line 68: Not clear....How did you select? Please be specific.

Added: One hundred and twenty-three cases were selected from the list of 224 cases and 246 controls from the list of 777 controls randomly independent of exposure status by generating random numbers The 123 cases and 246 controls with the highest random number were visited with the help of FCHV, local leaders, teachers for the data collection.

Results:

Line 88: Table 1: Rectify the included variables and better to concise the writing.

It means the kitchen is within the sleeping room in a house. What is the rationale of this category?

The variable wants to know whether the participants had a separate kitchen or not.

The rationale behind 6.53 Kg is, in our context it is difficult to know the exact weight gain during the pregnancy, however the weight gain in each ANC visit was recorded in both ANC card and maternity and newborn register. As per the study done in Low and middle-income county by Diane Coffey in 2015, concluded that the weight gain between the second and third trimester was 6.53Kg and this information can be easily accessible from ANC cards as well as maternity register.

Line 90-104: Add the clear component of variables

Added: Added as per comments.

Line 105: Table 2: Is the p-value same for both bivariate and multivariate analysis? (As you can see there is a change in Confidence Interval in bivariate and multivariate analysis.)

The P-value is of the chi-square test.

In the age of mothers, 20-30 years category as a reference is more scientific.

The reference category changed to 20-30 years and analysis did accordingly.

Other variable needs to be more specific. (Suggested in track change attached manuscript file.)

The location of the kitchen is the proxy indicator of Indoor air pollution.

Smoking by a family member is the proxy indicator of second-hand smoking.

Smoking habit indicates the habit of smoking any form of tobacco; Ciggrate, hukka and other traditional forms of smoking like rolling of tobacco in green leaf and smoke.

Food frequency per day: It is recommended that pregnant women should take one additional meal during their pregnancy for healthy growth and development of a fetus. Based on this line, we can assume that when she had taken an adequate diet or not, however, we cannot say it is balanced or not. It reveals the quantitative prospect of diet than qualitative.

Line 106: Here you said both bivariate and multivariate analysis shown in the table but in your title of the table only multivariate included. I think you need to format the table

The table has been formatted.

Discussion:

Line 126-129: You need to change your reference age group for statistical analysis. I already mentioned above in your result section.

Revised: The reference age group has been changed and statistical analysis was done accordingly.

Line 131: Better to add in-text citation

Added

Line 147; Mention supporting evidence with in-text citation.

Intext citation with supporting evidence has been added.

Line 166: Is this only clinical assessment?

It was based on the diagnosis made by health workers (any level) by reviewing cards.

Line 172: Better to mention in-text citation.

Mentioned

Line 178: How randomly? Need a better explanation.

Explained in the methodological section

Conclusion:

Line 191-193: But how?? You need more justification.

The recommendation was rearranged.

References:

Better to add doi and PMID numbers if available.

Added where possible.
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Creative Commons Attribution License
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28 Apr 2020

PONE-D-19-31435R1

Low birth weight and its associated risk factors: health facility-based case-control study

PLOS ONE

Dear Mr. K C,

Thank you for submitting your manuscript to PLOS ONE. After careful consideration, we feel that it has merit but does not fully meet PLOS ONE's publication criteria as it currently stands. Therefore, we invite you to submit a revised version of the manuscript that addresses the points raised during the review process.

We would appreciate receiving your revised manuscript by Jun 12 2020 11:59PM. When you are ready to submit your revision, log on to <https://www.editorialmanager.com/pone/> and select the \'Submissions Needing Revision\' folder to locate your manuscript file.

If you would like to make changes to your financial disclosure, please include your updated statement in your cover letter.

To enhance the reproducibility of your results, we recommend that if applicable you deposit your laboratory protocols in protocols.io, where a protocol can be assigned its own identifier (DOI) such that it can be cited independently in the future. For instructions see: <http://journals.plos.org/plosone/s/submission-guidelines#loc-laboratory-protocols>

Please include the following items when submitting your revised manuscript:

A rebuttal letter that responds to each point raised by the academic editor and reviewer(s). This letter should be uploaded as separate file and labeled \'Response to Reviewers\'.A marked-up copy of your manuscript that highlights changes made to the original version. This file should be uploaded as separate file and labeled \'Revised Manuscript with Track Changes\'.An unmarked version of your revised paper without tracked changes. This file should be uploaded as separate file and labeled \'Manuscript\'.

Please note while forming your response, if your article is accepted, you may have the opportunity to make the peer review history publicly available. The record will include editor decision letters (with reviews) and your responses to reviewer comments. If eligible, we will contact you to opt in or out.

We look forward to receiving your revised manuscript.

Kind regards,

Pranil Man Singh Pradhan

Academic Editor

PLOS ONE

Additional Editor Comments (if provided):

Kindly address the comments provided by Reviewer 1. The rationale for the study needs better justification as to how it better represents the community rather than hospital based studies done in the past (keeping in mind that the few of the study sites for this study were hospitals as well). Authors also need to highlight upon the limitations of the study. Authors need to revisit the grammatical errors and sentence structuring.

\[Note: HTML markup is below. Please do not edit.\]

Reviewers\' comments:

Reviewer\'s Responses to Questions

**Comments to the Author**

1\. If the authors have adequately addressed your comments raised in a previous round of review and you feel that this manuscript is now acceptable for publication, you may indicate that here to bypass the "Comments to the Author" section, enter your conflict of interest statement in the "Confidential to Editor" section, and submit your \"Accept\" recommendation.

Reviewer \#1: (No Response)

Reviewer \#2: All comments have been addressed

\*\*\*\*\*\*\*\*\*\*

2\. Is the manuscript technically sound, and do the data support the conclusions?

The manuscript must describe a technically sound piece of scientific research with data that supports the conclusions. Experiments must have been conducted rigorously, with appropriate controls, replication, and sample sizes. The conclusions must be drawn appropriately based on the data presented.

Reviewer \#1: No

Reviewer \#2: Yes

\*\*\*\*\*\*\*\*\*\*

3\. Has the statistical analysis been performed appropriately and rigorously?

Reviewer \#1: Yes

Reviewer \#2: Yes

\*\*\*\*\*\*\*\*\*\*

4\. Have the authors made all data underlying the findings in their manuscript fully available?

The [PLOS Data policy](http://www.plosone.org/static/policies.action#sharing) requires authors to make all data underlying the findings described in their manuscript fully available without restriction, with rare exception (please refer to the Data Availability Statement in the manuscript PDF file). The data should be provided as part of the manuscript or its supporting information, or deposited to a public repository. For example, in addition to summary statistics, the data points behind means, medians and variance measures should be available. If there are restrictions on publicly sharing data---e.g. participant privacy or use of data from a third party---those must be specified.

Reviewer \#1: Yes

Reviewer \#2: Yes

\*\*\*\*\*\*\*\*\*\*

5\. Is the manuscript presented in an intelligible fashion and written in standard English?

PLOS ONE does not copyedit accepted manuscripts, so the language in submitted articles must be clear, correct, and unambiguous. Any typographical or grammatical errors should be corrected at revision, so please note any specific errors here.

Reviewer \#1: No

Reviewer \#2: Yes

\*\*\*\*\*\*\*\*\*\*

6\. Review Comments to the Author

Please use the space provided to explain your answers to the questions above. You may also include additional comments for the author, including concerns about dual publication, research ethics, or publication ethics. (Please upload your review as an attachment if it exceeds 20,000 characters)

Reviewer \#1: Please see the comments in the manuscript itself. Please look into the selection of variables and draw appropriate variable from your conceptual framework to develop your variables.

Reviewer \#2: The authors addressed all my comments and feedback. We can proceed for publication of this research article.

\*\*\*\*\*\*\*\*\*\*

7\. PLOS authors have the option to publish the peer review history of their article ([what does this mean?](https://journals.plos.org/plosone/s/editorial-and-peer-review-process#loc-peer-review-history)). If published, this will include your full peer review and any attached files.

If you choose "no", your identity will remain anonymous but your review may still be made public.

**Do you want your identity to be public for this peer review?** For information about this choice, including consent withdrawal, please see our [Privacy Policy](https://www.plos.org/privacy-policy).

Reviewer \#1: No

Reviewer \#2: Yes: Dr. Surya B. Parajuli

\[NOTE: If reviewer comments were submitted as an attachment file, they will be attached to this email and accessible via the submission site. Please log into your account, locate the manuscript record, and check for the action link \"View Attachments\". If this link does not appear, there are no attachment files to be viewed.\]

While revising your submission, please upload your figure files to the Preflight Analysis and Conversion Engine (PACE) digital diagnostic tool, <https://pacev2.apexcovantage.com/>. PACE helps ensure that figures meet PLOS requirements. To use PACE, you must first register as a user. Registration is free. Then, login and navigate to the UPLOAD tab, where you will find detailed instructions on how to use the tool. If you encounter any issues or have any questions when using PACE, please email us at <figures@plos.org>. Please note that Supporting Information files do not need this step.
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Reviewer \#1:

1\. Reviewer 1. The rationale for the study needs better justification as to how it better represents the community rather than hospital based studies done in the past (keeping in mind that the few of the study sites for this study were hospitals as well). Authors also need to highlight upon the limitations of the study. Authors need to revisit the grammatical errors and sentence structuring.

Response: This study had taken research participants from 28 birthing centers and 3 hospitals so that it could better represent the community (Birthing center will represent the participants from rural areas and hospitals from both rural (referred case) and urban). So that it better represents the community. The limitation of the study was explained in the discussion section. Grammatical errors and sentence structuring were revisited and edited where necessary.

Added: However, the study had some limitations. The findings might be influenced by social desirability bias. The findings could not be generalized as the study was confined in the health institutions of one district. The details of comorbidity during pregnancy, the micro-nutritional status of the mother, and the quality of ANC visit were not evaluated which may affect the outcome of this study.

Line 48-49: Please go through more literature and published articles on cause of LBW

Response: The literature regarding the cause of LBW, which were reviewed were cited.

Line 59: Do you want to present the scenario, identify the scenario of associated risk factors or provide the evidence of risk factors through its association?? Be clear on your research objectives and rationale.

Response: The objective was to identify the risk factor of low birth weight. The sentence was rewritten as per the objective by removing the words "scenario of".

Line 63-68: Its better to put this paragraph below. First highlight the details of the methodology placed below this paragraph

Response: Paragraph was placed as per comment below the detail of the methodology.

Line 89: There should be good linkage between your study variables and questionnaire, please look into your conceptual framework, questionnaire and results, So that you could establish your association in your result section. select appropriate variables

Response: The questionnaire was developed according to the conceptual framework and the result was generated based upon the data collected from the questionnaire. The whole steps were closely supervised by experts from the Institute of Medicine, Maharajgunj Medical Campus.

Line 92: Please put this in Citation in the reference??

Response: Updated as per comment.

Line 108-109: You have kept this finding at first, is it that you find this result highly significant in your study???

Response: It is not like that, I had mentioned the age of the mother above the table. I had re-arranged the findings in order of the variables on the table.

Line 124-126: aren\'t these factors all related to smoke??? Biomass fuel/cigarette??

Yes, these factors are related to smoke, however, the rate of exposure, chemical constituents, and the effects from them are different.

Line 215: Spelling???

Response: Spelling is changed
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Low birth weight and its associated risk factors: health facility-based case-control study

PONE-D-19-31435R2

Dear Dr. K C,

We're pleased to inform you that your manuscript has been judged scientifically suitable for publication and will be formally accepted for publication once it meets all outstanding technical requirements.

Within one week, you'll receive an e-mail detailing the required amendments. When these have been addressed, you'll receive a formal acceptance letter and your manuscript will be scheduled for publication.

An invoice for payment will follow shortly after the formal acceptance. To ensure an efficient process, please log into Editorial Manager at <http://www.editorialmanager.com/pone/>, click the \'Update My Information\' link at the top of the page, and double check that your user information is up-to-date. If you have any billing related questions, please contact our Author Billing department directly at <authorbilling@plos.org>.

If your institution or institutions have a press office, please notify them about your upcoming paper to help maximize its impact. If they'll be preparing press materials, please inform our press team as soon as possible \-- no later than 48 hours after receiving the formal acceptance. Your manuscript will remain under strict press embargo until 2 pm Eastern Time on the date of publication. For more information, please contact <onepress@plos.org>.

Kind regards,

Pranil Man Singh Pradhan

Academic Editor

PLOS ONE

Additional Editor Comments (optional):
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Creative Commons Attribution License
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10 Jun 2020

PONE-D-19-31435R2

Low birth weight and its associated risk factors: health facility-based case-control study

Dear Dr. K C:

I\'m pleased to inform you that your manuscript has been deemed suitable for publication in PLOS ONE. Congratulations! Your manuscript is now with our production department.

If your institution or institutions have a press office, please let them know about your upcoming paper now to help maximize its impact. If they\'ll be preparing press materials, please inform our press team within the next 48 hours. Your manuscript will remain under strict press embargo until 2 pm Eastern Time on the date of publication. For more information please contact <onepress@plos.org>.

If we can help with anything else, please email us at <plosone@plos.org>.

Thank you for submitting your work to PLOS ONE and supporting open access.

Kind regards,

PLOS ONE Editorial Office Staff

on behalf of

Dr. Pranil Man Singh Pradhan

Academic Editor

PLOS ONE
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